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560 1974 SPRING MEETING' OPTICAL SOCIETY OF AMERICA
ThC12. Reconstruction of Objects from Optical Images and
the Number of Degrees of Freedom of an Image.* B. J.
HOENDERS (introduced by E. Wolf), Dept. of Physics and
Astronomy, University of Rochester, Rochester, N. Y. 14627.-
The usual approaches to the problem of determining the num-
ber of degrees of freedom of an image (based on the Whittaker-
Shannon sampling theorem), formed by an aberration-free
system in coherent illumination are analyzed and are shown
to be incorrect. Another method is developed, using a new
sampling theorem in which the sampling points can be chosen
arbitrarily in that part of the image plane that is accessible
to measurement. The Whittaker-Shannon theorem is found
to be a special case of this new sampling theorem. Another
sampling theorem will also be derived, which applies to imag-
ing by a general (non-isoplanatic) optical system. We con-
sider further an optical system with an arbitrary number of
aberrations and describe a procedure for determining the
wave function in a plane intercepting the light emerging from
the object, from the contrast in the image plane. This result
implies that phase information is not needed for the recon-
struction. (13 min.)
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